A quantitative correlation of contour sensitivity with dendritic density in an identified visual neuron.
Crayfish sustaining fibers are visual interneurons that are tonically excited by increases in illumination within their receptive fields. The receptive fields of sustaining fibers (SFs) are correlated with the two-dimensional position of their dendritic fields within the central neuropil. Dendritic branching patterns and contour sensitivity maps were obtained for SF 019 in several preparations. The contour sensitivity along the dorsal-ventral visual arc (which intersects 019's receptive field) is positively correlated with the variations in the spatial frequency of 019's dendritic arbor along the dorsal ventral midline of the neuropil. We conclude that an SF's receptive field is determined by the position and extent of its dendritic field and that sensitivity variations within the receptive field are principally determined by changes in its dendritic density.